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¢ Nis an n-digit number if and only if

10 <=N<10"., (D

Richt 7 Thi

! ight ? This r‘neans that N may equal the left boundary but is always

ess than the right one. For example, for all numbers from 100 t0 999
.n =3, So for them left boundary is 100 = 10? and the right bounda ’
1s 1000 = 10° and the largest 999 < 1000 7
Note that the difference be indi

tween the indi i

i ces of the left and the right
Let M be another number with m digits.

Then 10" ! <=M < 10» . 2)
'Smcevall the numbers involved are +Ve, we can safely multiply th
nequlities and get 10 m+n-2 <=MN<10™*" _ (3) e
I\Tot'e, here, that the difference between the indicesis 2. So we split this
big fnterval Into two intervals, so that the difference between the indj
ces 1s 1. Then, there are two possibilities
(A)10™* 2= MN < g m+n-1 and . |
B)10™ " <= MN < 1gm*n

4o D%?HE'TD ‘}/ R009

A 4

This is one of the difficult stages. 1 request you to ponder over this for

a while. Done ?

Note one point about (A).

We can write the left limit as 10 tn+o-0-!

According to (A) how many digits does MN have ?

cm+n-1
: And According to (B) MN has m + n digits.

Oh ! We have proved the theorem.

: Not yet. There are still four points to be established. Of these two are

obvious. That no product has fewer digits that m + n - 1 and more

digits than m + n. This follows from (A) and (B) above.

: STRT 3 IVTd 7

: There is at least one product MN which has acually in + n - 1 digits and

another having actually m + n digits. The first one is obtained by tak-
ing N=10""and M =10""". The other follows by taking N = 5.
10", M =35.107"' Then MN = 25.10 ™*""? that is 25 foliowed by
m + n - 2 zeros, so that the product has m + n digits.
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